Conditions are defined under which herpes simplex virus (HSV) type 2 produces a characteristic cytopathic effect (c. p.e.) in African green monkey kidney (BS-C-1) cells. The BS-C-I microplate c.p.e, test was simultaneously evaluated against immunological and biological marker procedures on 359 HSV strains. A BS-C-1 cell suspension was added to serial dilutions of HSV strains in Falcon Micro Test II plates and incubated at 36.5 °C in a 4~ CO2 atmosphere. When the infected cultures were examined microscopically, distinctive pseudopod-like extensions were seen in cultures infected with type 2 strains but not seen when the infecting virus was type 1, forming the basis for a differentiating test. The test was 100~ accurate in differentiating between HSV-1 and -2 on a one test per specimen basis. The method is simple, rapid and requires no specialized reagents. There are numerous procedures available to the routine diagnostic laboratory for the differentiation of herpes simplex virus (HSV) types 1 and 2. The methodologies routinely employed can be categorized into three areas: immunological (Nahmias et al
* All the typing procedures were performed simultaneously using the same inoculum, but characterized independently.
t Accuracy of determination of type, HSV-1 or HSV-2. Deduced by agreement between the three methodologies, TM, NT and CAM, after repeats.
:~ Total number of specimens tested.
phosphate-buffered saline pH 7.2 for each specimen and control. Aliquots (0.025 ml) of each dilution were delivered to quadruplicate wells of a fiat-bottom microtitre plate (Falcon Micro Test II); subsequently, 0.2 ml of a suspension of BS-C-1 cells containing 80000 to 100000 viable cells/ml in Medium 199 supplemented with 1.2 g/1 NaHCO3 and 3 % FBS, were delivered to all wells including tissue culture controls. All plates were incubated at 36.5 °C in a 4% CO2 atmosphere for 4 to 5 days.
The following typing tests were performed simultaneously: the CAM test as described by Nahmias et al. (1968) ; the temperature-marker test (TM) as detailed by Ratcliffe (1971) modified to a microplate method in this laboratory; the NT test as outlined by Ballew et al. (1977) , altered to conserve reagents; c.p.e, in BS-C-1 monolayers following the procedures of Leinikki (1973) . The TM and NT tests utilized BS-C-1 ceils. All typing procedures were performed blind.
Examination of the infected cultures in the BS-C-1 microplate c.p.e, technique revealed distinctive pseudopod-like extensions present in cultures infected with type 2 strains (Fig. 1 a) . The presence of these characteristic cellular projections was consistently associated with type 2 infections of BS-C-1 cells but was not seen when the infecting virus was type 1 (Fig. 1 b) . This observation formed the basis for a differentiating test. This was in contrast to the results obtained when BS-C-1 cells were infected as monolayers, where the viral c.p.e, observed was similar to that described by Leinikki (1973) : formation of small rounded cells in clusters (type 1), or syncytia and large cells (type 2), but not pseudopod-like projections. Whereas we have found that the differentiating criteria in the monolayer technique are often subtly expressed and accurate reading of results may require considerable experience and judgement, the pseudopodlike projections observed in our test are regularly and dramatically present. Thus, inexperienced staff were able to be trained to read the test in a matter of minutes.
Two comparative studies were made between this method and the other typing procedures previously mentioned. In the first study, 359 samples (295 for c.p.e, in BS-C-1 monolayer test) were typed independently by the standard methods TM, NT and CAM. The results summarized in Table 1 indicate the ability of these procedures to designate the strain of the recent isolate on a one test per specimen basis. The BS-C-1 microplate c.p.e, test demonstrated 100% accuracy, requiring only a single typing test per specimen. Although the standard methods are reasonably accurate (c.p.e. in BS-C-1 monolayer, 76%; TM, 81%; NT, 91%; CAM, 94% on a one test per specimen basis) they all required at least one or more repeat tests on occasional specimens to give an unequivocal result. In the second study, 38 isolates (17 type 1 and 21 type 2) which had been typed by restriction enzyme analysis as described by Hamelin et al. (1982) were coded and then characterized by the BS-C-1 microplate c.p.e, technique. The resulting data (not shown) revealed 100% typing agreement with restriction enzyme analysis.
Other observations were made concerning this technique. In this laboratory, the phenomenon could not be reproduced when glass culture vessels were substituted for plastic, nor could the projections be visualized when the virus was allowed to infect an existing monolayer. Also observed throughout these studies was the ability of the recent isolates to produce a higher frequency of the distinctive pseudopod-like projections as opposed to the prototype HSV-2 (MS). It was also noted that a dilution of 1 x 10 -2 or 1 × 10 -3 of an HSV-2 infecting virus provided the most consistent condition under which this characteristic c.p.e, developed; the use of serial virus dilutions ensured that at least one set of cultures was infected at the optimum virus/cell ratio.
The results obtained demonstrated that the BS-C-1 microplate c.p.e, test has a marked advantage over the other methods used in this study to type HSV isolates. It requires no unusual equipment or reagents, employing only the use of an easily maintainable continuous cell line, BS-C-1. The simplicity of the test makes it attractive to the routine diagnostic laboratory as the rapid strain designation of HSV-1 and HSV-2 becomes of increasing importance.
